Objectives: To determine if participants would be interested in consuming soy foods to lower cholesterol in primary and secondary prevention of heart disease, and to identify the role physicians and registered dietitians have in providing dietary advice, about soy foods or other foods, for participants with elevated cholesterol. Methodology: Qualitative data from 12 focus groups were gathered from a convenience sample of 74 adults, aged 18 -91 years, with and without high cholesterol (total cholesterol .200 mg dl 21
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, and is attributable to a combination of causes including genetic predisposition and a myriad of personal lifestyle choices 2 . Like most chronic diseases, these lifestyle choices can be modified to reduce risk of the disease or limit the damage done by the disease 3 -5 . Guidelines for the primary and secondary management of heart disease have been re-established by the National Cholesterol Education Program (NCEP) 6 . The Adult Treatment Panel III (ATP III) guidelines recommend maintaining lipid levels through the use of statins and other lipid medications 7 -10 , thus increasing the number of drug-eligible patients from 15 to 36 million 8 . Furthermore, ATP III introduced a lifestyle component, entitled Therapeutic Lifestyle Changes (TLC), which includes a diet similar to the previous NCEP II guidelines plus plant stanols/sterols and viscous fibre to lower low-density lipoprotein (LDL) cholesterol levels 6 . Soy protein is also included in the diet for cholesterol lowering 6 , consistent with the American Heart Association's dietary guidelines 11 and a Food and Drug Administration (FDA)-approved soy protein health claim, which states: 'Diets low in saturated fat and cholesterol that include 25 grams of soy protein a day may reduce the risk of heart disease' 12 . ATP III recommends concomitant diet therapy with medication use, as diet therapy provides additional cardiovascular benefits other than lipid reduction and may enhance drug effectiveness 2, 6 . The effectiveness of diet alone in lowering cholesterol levels has generally ranged from 4 to 13%, compared with statins that lower LDL cholesterol by 18 to 55% 3, 13 .containing viscous fibre (primarily oats) are foods the typical American is familiar with.
However, Americans are fairly unfamiliar with soy 14, 15 and consume relatively few soy products 16 -19 , with consumption being most common among vegetarians 20 , Asian Americans 21, 22 , Seventh Day Adventists 23 and a small portion of health-conscious consumers 20, 21 . This limited acceptance of soy reduces its effectiveness as a therapeutic dietary treatment for lowering total and LDL cholesterol, whether within the context of a low-fat, lowsaturated-fat and low-cholesterol diet as suggested by the 25 g soy protein daily health claim 12 or within the context of a combination diet such as the portfolio diet 13 . The purpose of the present qualitative study was to determine whether people would be willing to consume soy foods as a method to lower cholesterol both in primary and secondary prevention, along with or in replacement of other dietary alternatives, lifestyle changes or medication use. For participants who choose not to consume soy, we sought to determine the preferred method for lowering cholesterol and to identify the barriers to soy consumption. Further, we wanted to verify whether non-consumers would increase their consumption of soy foods if informed of the health benefits. Finally, we wished to identify the role physicians and registered dietitians have in providing dietary advice, especially for patients with elevated cholesterol. This information could assist in designing future nutrition education interventions to stimulate increases in soy consumption potentially leading to a reduced risk of CVD in participants.
Methods
Population and sampling Participants (n ¼ 74), aged 18 -91 years, were recruited through fliers and newspaper ads from the urban and suburban community of Minneapolis/St. Paul to participate in focus groups. Focus group methodology provides the opportunity to obtain more in-depth information that is not available by quantitative research methods alone 24 and has been used successfully to investigate adult perceptions of heart disease 25 -29 , although not of soy foods as treatment for CVD. We recruited people both with and without heart disease because we were interested in people's willingness to consume soy for both primary prevention and secondary care. The NCEP Step III recognises total cholesterol levels greater than 200 mg dl 21 as appropriate for follow-up 3 . We found participants were much more likely to know their total cholesterol rather than their LDL cholesterol level; therefore total cholesterol . 200 mg dl 21 was used as the cut-off for heart disease. Forty-two per cent of the participants self-reported having heart disease or high cholesterol. In this study, soy foods were soy food products and soy powders, but not soy isoflavone dietary supplements.
Description of focus groups
Twelve focus groups, containing a mix of participants who self-reported high cholesterol or normal cholesterol in the same groups, were conducted by the same two trained researchers 24 . Open-ended focus group questions were developed based on a review of the literature and pilottested prior to administration (Table 1) . Responses from the pilot group were similar to responses from the main study groups and were therefore included in the analysis. Following each focus group, researchers met to debrief on the content discussed in order to clarify information or emerging themes. By the eleventh and twelfth focus groups, no new information on the topic of soy, heart for coding. Coding of the transcripts was systematically conducted in a five-step process. First, researchers independently read each transcript to determine overall themes; second, they met to discuss and reconcile differences in identified themes prior to coding; third, one researcher coded the transcripts using NVivo while the other researcher manually coded transcripts; fourth, the coded transcripts were then compared again and reconciled; and fifth, re-occurring commonalities were identified in all 12 focus groups.
Results
The majority of the participants were female, white and had completed high school or some college ( Table 2) . Fifty-five per cent identified themselves as soy consumers, 23% as vegetarians/vegans and 42% as having heart disease or high cholesterol ( Table 2 ). Of the 31 participants who had heart disease, 36% reported consuming soy.
The major themes identified from the focus groups were: (1) causality of heart disease and high cholesterol; (2) willingness to consume soy to lower cholesterol; (3) preferred method for lowering cholesterol; and (4) physician and dietitian recommendations for lowering cholesterol.
Causes of heart disease and high cholesterol Participants identified genetic predisposition and lifestyle choices as causes of heart disease and high cholesterol, regardless of their current health status or soy consumption status (Table 3) .
Genetic predisposition
Participants believed that heart disease was inevitable for those with a family history. Some of the participants contested the extent to which genetics played a role in the acquisition of heart disease, stating that lifestyle exacerbates heredity.
Lifestyle
Lifestyle was seen as moderating genetic predisposition toward heart disease. While diet and physical activity were viewed as major contributors to heart disease, other lifestyle factors identified included weight control, stress control, holistic health and wellness, moderation, balance, variety, environmental toxins, food commercialism and family culture.
Diet
Participants identified foods that could cause or prevent heart disease and high cholesterol. Foods reported as contributing to heart disease and high cholesterol included red meat, bacon, cheese, ice cream, salad dressing, eggs, cream, whole milk, salt, convenience foods and fast foods; whereas foods that prevented heart disease or were helpful for treating it included oats, fruits, vegetables, flax, fish, fish oil, garlic, red wine and whole foods (minimally processed foods). Foods that were high in sugar or starch were also believed to contribute to heart disease because of their influence on triglyceride and insulin levels. Soy foods were rarely mentioned as a means to decrease the risk of heart disease or cholesterol. A varied diet was viewed as more important than any one food. The nutrients drawing the most attention by participants concerned with heart disease were fat, saturated fat, trans fat and fibre. Participants demonstrated a basic understanding of the different types of fats, although terminology was commonly confused in discussion.
Participants were also confused as to whether it was better to choose low-or no-fat foods for heart disease compared with foods with poly-or monounsaturated fats, and were equally perplexed as to whether to consume margarine over butter, canola oil or olive oil. Few Table 3 Factors that contribute to or prevent heart disease and how to lower it
Cause
Representative quote Diet Animal products 'I think it's the heavy consumption of milk and dairy products and meat.' Processed foods 'So I think as long as you're eating mostly whole foods as opposed to things that come in boxes and packages . . . in all likelihood you're probably doing a pretty good job keeping your body in shape.' Soy/portfolio diet 'I heard soy and almonds, and just the whole . . . portfolio diet . . . I tried to incorporate that and it actually did go down!' Soy foods 'Well my mother had a triple by-pass about five years ago, and she has a pace maker right now. And I introduced her to soymilk, and she enjoyed it. She started drinking it. And I think that's helped lengthen her life. Because the doctor had given her just one year to live, and it's been five since she had it. So I think the soymilk has really helped to sustain her and keep her in reasonable amount of health.' Soy foods 'When they diagnosed me, I cut out some things completely from my diet, and I did seek out soy products, and rice products. 
Genetic predisposition
Family history 'I know my parents' parents all died of heart attacks and stroke and their parents and grandparents, and everyone as far back as anyone can remember, even when it was a time before they diagnosed it. It was like they found so-and-so out in the field. Well it was pretty obvious he had a heart attack out there . . . so it's definitely in the family . understood the relationship between hydrogenation and trans fatty acids, or understood food sources of each type of fat. In spite of the confusion, a few participants reported switching their butter or margarine spread to a specialty margarine such as Smart Balance or the stanol/sterol margarines. A few participants believed soy foods were harmful for heart disease because some contain fat.
Willingness to consume soy to lower cholesterol When researchers asked participants if they knew of the FDA soy health claim, very few were familiar with it although many reported regularly reading the nutrition label on food packaging. Some participants had noticed the 'heart healthy' logo on soy packaging but doubted the truthfulness of the claim. There was a general understanding that soy foods were a good substitute for animal protein and, as such, lower in saturated fat and beneficial for those with heart disease. The majority of participants were willing to consume soy foods to help lower their cholesterol if they had high cholesterol because they believed foods offered a better alternative to medication. However, some participants objected to consuming more soy foods for lowering of cholesterol for a variety of reasons or thought that barriers needed to be removed before seriously considering it a realistic option. Overcoming a negative perception of soy's taste and understanding how to incorporate it into a diet or prepare it appeared to be the greatest problems to its acceptance. A few participants objected to the number of servings of soy required by the health claim, which is four per day. Participants believed they could likely fit one serving of soy foods into their daily diet, but not four per day.
Focus group participants were able to assist each other in troubleshooting practical barriers to soy consumption; however, a few people objected to consuming soy foods because of philosophical reasons or concerns over the safety of soy foods. Two participants had actually incorporated soy to lower their cholesterol, and while one was successful in doing so, the other felt the effort wasn't worth the reduction in cholesterol.
Preferred method for lowering cholesterol
There was a good deal of discussion regarding participants' cholesterol levels, fluctuations, medical advice and ways to lower it, including participants' personal experience with diet and lifestyle modification and medication use ( Table 3) . The most commonly expressed opinion regarding lowering cholesterol was to use any method that focused on dietary and lifestyle change first. Participants cited increasing consumption of fruits, vegetables and fibre, decreasing consumption of red meat, switching to low-fat dairy alternatives, and experimenting with soy foods.
While participants agreed diet modification was the preferred method for lowering cholesterol, many with heart disease or high cholesterol did not believe diet alone would work. Some believed they had no control over their genetic background. Several participants with borderline high cholesterol levels reported not feeling at immediate risk for a heart attack, while others voiced frustration with having to modify their diet and questioned whether it was worth it. Others had given up attempting to change their lifestyle and suggested that their higher levels of cholesterol were considered normal. Finally, a few of the participants who had had limited success in lowering their cholesterol through diet modification were contemplating medication as the next step.
Using medication to control heart disease was widely viewed as efficacious but undesirable; although for some, necessary. Many were concerned with medication sideeffects and prescription costs. Some participants reported relaxing their dietary changes while using medications.
A handful of participants expressed a preferred interest in using dietary supplements to treat heart disease as they were seen as more natural alternatives to medication. The most commonly mentioned over-the-counter supplement was niacin. Several participants mentioned educating themselves first as to the best way to lower their cholesterol, and then embarking on a method. Finally, one participant had already decided on gastric bypass surgery over lifestyle modification to help her lower her weight and severity of CVD.
Physician and dietitian recommendations for lowering cholesterol
Participants obtained their health-related information from family, friends, books, magazines, media, food labels, the scientific community and health-care professionals. Because physicians were the most commonly cited source of dietary information in terms of health-care professionals, we specifically asked participants about their encounters with registered dietitians, their willingness to be counselled by registered dietitians and their perspective on physicians' willingness to refer them to registered dietitians (Table 4) . Although there was a heavy reliance on physician advice, many participants were sceptical about the nutrition knowledge of physicians and whether or not physicians would prescribe dietary advice over medication. Some participants were dubious of physician advice given the recent trend for doctors to recommend the Atkin's diet. Many believed that physicians did not receive adequate nutrition training in school and that they were not qualified to provide nutrition education counselling. Others felt confident their physician had good intentions for treating them, but didn't always have the time or the most current information to provide personalised nutrition counselling.
Some physicians provided nutrition counselling to patients with high cholesterol, but the majority did not, nor did they provide referrals to a registered dietitian. A few participants reported receiving brochures from their physician on how to lower cholesterol, but noted the lack of personalisation. Other participants reported their doctor provided dietary counselling when their cholesterol was borderline high.
Participants were willing to visit with a nutrition professional for dietary counselling but wanted a referral from their physician as they were concerned about having to pay for the visit on their own. A small number of participants had seen a registered dietitian, through doctor referrals or on their own, and felt the counselling was worthwhile in that it provided them with credible information, knowledge on how to compose a cholesterol-lowering diet and basic survival tips. A few, who had been successful in lowering their cholesterol through diet, partially attributed the success to their visit with a registered dietitian. One participant was sent to see a registered dietitian by his physician before statin use was considered.
In our study, only one physician recommended soy foods for lowering cholesterol. Of the few participants who had seen a registered dietitian, none of them said the registered dietitian recommended soy. Despite this, participants said they would try soy foods to lower their cholesterol if their doctor recommended it, but preferred to get the information from a registered dietitian.
Discussion
The major findings in our study were identification of participant beliefs on the causes of heart disease and high cholesterol, participant willingness to consume soy foods to lower cholesterol, a preference for foods over medication to lower cholesterol, and the role patients perceived that physicians and dietitians had in providing nutrition advice about heart disease or high cholesterol. Participants expressed a preference for incorporating dietary changes that focused on several foods, rather than targeting one food, and exercise as ways to prevent and treat heart disease. There was little recognition of the soy protein heart health claim in spite of the fact that 55% of all participants and 36% of participants with heart disease described themselves as soy consumers. Once informed of the soy protein health claim, participants were willing to incorporate soy into their diet for lowering cholesterol.
The preference for overall diet and lifestyle change in treating CVD is supported by previous research literature 6, 30, 31 ; however, our participants expressed difficulty in modifying their lifestyle. Earlier qualitative research revealed that participants who did not have heart disease or stroke believed dietary recommendations for CVD prevention did not pertain to them because they had not yet been diagnosed with the disease 32 . Participants in our study not diagnosed with CVD similarly underestimated their risk of disease with only a few reporting adherence to a heart-healthy diet; although in contrast to Krueger and Casey's study 32 , our participants believed everyone should follow a healthy diet that could also help prevent heart 
Registered dietitians
Reliable source 'I think doctors have very little education concerning food and nutrition. If you want to get the facts, see somebody that is a dietitian.' Need for referral 'I think a lot of times physicians don't see the point of referring someone like you to a dietitian because they don't think it's worthy.' Expense 'It would be an out-of-pocket expense, where I think a lot of people would rather try it on their own because the information is out there for them to read.' Beneficial 'I never took any kind of medication and I totally lowered mine [cholesterol] . . . because I went to a nutritionist and got a bunch of ideas and I was really strict with myself.' Access to medication 'I had to take a class when I had high cholesterol before I got on medication . . . and it was [taught by a dietitian]. That was one of their requirements to get on it. I mean, you can't go walking through their door, I don't think, and lower your cholesterol with a drug.'
disease. Other studies have also reported the tendency for non-diagnosed persons to underestimate their risk of CVD 27, 33, 34 , unless there is an awareness of a prior family history 35 . Likewise, we found that awareness of one's genetic predisposition to heart disease appeared to motivate some people to engage in dietary and lifestyle modification, while discouraging those with more fatalistic views. We also observed an improved adherence to diet or lifestyle modification among those actually diagnosed with CVD. Earlier research on diet and lifestyle habits of people has shown that those diagnosed with hypercholesterolaemia are more likely to attempt improved dietary and exercise habits than those not diagnosed 36, 37 . Our participants were also uninterested in primary heart disease prevention, but willing to participate in secondary prevention. More research is needed to identify the characteristics of people who have the ability and selfefficacy to adhere to a healthy diet for primary prevention.
In the present study, participants identified fat as the main dietary contributor to heart disease. This is similar to the findings of previous research on consumer perspectives on the causes of heart disease 38, 39 . Further, participants were aware of the role of trans fatty acids in heart disease, although at times they had difficulty in identifying food sources of trans fats and were unable to compare its detrimental effects on health with those of saturated fat. Similar confusion with the different types of fats has been found in other studies 40 -42 . The International Food Information Council Foundation has documented an increased consumer awareness of trans fatty acids in food labelling 43 . Likewise, many of the participants in our group who were actively pursuing a heart-healthy diet reported an increase in searching food labels for trans fatty acid information.
Participants in our study were most likely to choose fruits, vegetables and oats or fibre to prevent heart disease, with very few suggesting soy foods as a method for lowering the risk of CVD without researcher prompting. Barriers to soy consumption appeared to be related to soy's negative image, a lack of familiarity on how to prepare soy foods, and a perception that soy foods were an inadequate flavour substitute for animal-based products 14 . Nevertheless, the majority of our participants were willing to consume soy to help prevent CVD or lower their cholesterol once they were informed of the FDA health claim. This is similar to research conducted with cardiac rehabilitation patients' willingness to consume functional foods 44 . When presented with information on soy foods, 97% reported an intention to increase soy consumption 44 . Problems with patient adherence to dietary, lifestyle or medication regimens to lower cholesterol have been well reported 45 -47 , but our patients' preference for dietary and lifestyle modification over medication remains fairly novel. Although medication use is justified in patients with coronary heart disease (CHD) or CHD risk equivalents and in patients with high levels of 10-year risk and high LDL cholesterol levels, a significant number of people should engage in NCEP's Step III TLC first 3, 7, 48, 49 . Most participants in our study agreed they would rather try diet and lifestyle modification before medication because of concerns associated with the cost, side-effects and longterm effects of lifelong medication use. However, because of a lack of knowledge about an appropriate CVD diet and the difficulty in adhering to dietary change, participants expressed an interest in personalised counselling with a registered dietitian. This would also be beneficial for participants who reported abandoning a prudent diet when prescribed medications.
Participants reported a variety of CVD-related experiences with physicians, with a few physicians aggressively treating high cholesterol with diet and medication advice, some using medications, and others providing little or no treatment for those with borderline high cholesterol. The variety of experiences is most likely attributable to the recent change in NCEP guidelines as well as participant recall. Nevertheless, other research has noted variance in physician treatment for primary and secondary CVD, with dietary advice equally subject to fluctuation 36,47,50 -55 . This fluctuation in treatment may contribute to why only 38% of all patients reach treatment goals 47 . Physicians are no doubt overwhelmed with administering the TLC portion of NCEP III guidelines. Although some participants with high cholesterol received dietary advice from physicians, the majority did not. Further, our participants recognised the limited nutrition education of physicians and expressed a desire for physician referral to nutrition professionals. Earlier research has shown that two-thirds of physicians provide five or fewer minutes in nutrition counselling to 40% of their patients or less 55 . Most physicians understand the barriers in delivering nutrition counselling and agree they should utilise the services of a registered dietitian 55 , yet only half of nutrition counselling is provided by registered dietitians 55 . It is important to identify why physicians are not referring patients with heart disease to nutrition professionals for counselling. The two professionals, working together, could be more successful in helping patients manage their condition, especially considering that registered dietitians have delivered successful medical nutrition therapy for lowering cholesterol in the past 56 -58 . Seventeen per cent of our sample was vegetarian, 41% were soy consumers and 31% had heart disease or high cholesterol. These percentages are higher than the national estimates of 6 -10% 59 , 25% 42 and 17% 60 , respectively, which means our sample was not representative of the typical American population. However, we purposefully recruited participants from a variety of locations, including natural foods stores, in an effort to have equal numbers of soy consumers and nonconsumers with and without heart disease and high cholesterol for content comparison purposes. This resulted in rich and diverse content.
Conclusion
Research on the efficacy of soy foods for lowering cholesterol, whether part of the NCEP III diet or as part of a portfolio of CVD-beneficial foods, warrants its use and recommendation in both primary and secondary prevention of CVD. However, participants' limited understanding of the health benefits of soy foods and how to incorporate it into the overall diet inhibit its usefulness. Participants expressed a willingness to consume soy, but need information on how to use it. While physicians are important in validating the credibility of soy foods, registered dietitians can help patients overcome barriers to incorporating soy foods into their diet provided better referral mechanisms are set up between the physician and dietitian. Finally, recommending soy foods as part of the TLC diet in conjunction with statin use could potentially maximise any cholesterol-lowering attempts.
